BACKGROUND: Although prior research indicates that religious and spiritual coping is associated with positive health outcomes, few studies have examined religious and spiritual coping among patients with emphysema. OBJECTIVE: To describe the utilization of religious and spiritual coping and its relationship to quality of life among patients with emphysema, in a 2-year longitudinal follow-up study. METHODS: Forty patients with emphysema (mean age 63.5 ؎ 6.0 y, 8 women) who participated in the National Emphysema Treatment Trial were matched on age, sex, race, and education with 40 healthy individuals recruited from the community. We conducted baseline assessment of overall coping strategies, psychological functioning, quality of life, pulmonary function, and exercise capacity, and we assessed overall coping strategies and religious and spiritual coping at 2-year follow-up. RESULTS: Ninety percent of the patients with emphysema considered themselves at least slightly religious and spiritual. The patients reported using both negative religious coping (eg, questioning God) and positive religious coping (eg, prayer) more than the healthy control subjects at follow-up. However, greater use of religious and spiritual coping was associated with poorer illness-related quality of life. CONCLUSIONS: Patients with emphysema appear to use various coping strategies in responding to their illness. Future research should investigate if patients using religious and spiritual coping would benefit from interventions to address emotional distress and reduced quality of life.
Introduction
Emphysema is associated with reduced quality of life and elevated symptoms of depression and anxiety. [1] [2] Patients may use mental coping strategies (eg, problem-solving to address difficult situations and to reinterpret stressful situations as more favorable and less threatening) to adjust to chronic illness, thereby improving quality of life and psychological functioning. [3] [4] [5] Among patients with chronic lung disease, some coping strategies (eg, seeking social support from family and friends) are associated with positive well-being and some coping strategies (eg, tendency to avoid problems) are associated with worse symptoms of depression and anxiety, and reduced quality of life. [6] [7] [8] Religiosity and spirituality are coping strategies that are predictive of physical and mental health outcomes among chronically ill patients. [9] [10] [11] [12] [13] However, studies suggest that religious and spiritual coping strategies are both positively and negatively associated with health outcomes. [9] [10] [11] [12] [13] Religiosity can be defined as the beliefs, values, practices, and rituals of a particular faith. 12 Spirituality is distinct from religiosity in that it addresses ultimate questions about life's meaning, is more subjective, and is less visible and measurable than religiosity. 12, 14, 15 Among patients with end-stage pulmonary disease, religious and spiritual coping is associated with higher levels of social functioning, but also with greater psychological distress and disability. 16, 17 Very few studies have examined religious and spiritual coping among patients with emphysema. In other patient groups (eg, cancer), greater use of religiosity and spirituality has been associated with better health and wellbeing. 18 Thus, there is reason to believe that religiosity and spirituality may be beneficial for the well-being of patients with chronic lung disease.
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The primary goal of this study was to examine the utilization of religious and spiritual coping among patients with emphysema who participated in the National Emphysema Treatment Trial (NETT). We investigated change in coping over a 2-year follow-up period, and evaluated religious and spiritual coping as a predictor of quality of life, psychological functioning, and pulmonary functioning. We hypothesized that patients with emphysema would utilize multiple coping strategies, including religious and spiritual coping, more than healthy individuals, and that positive religious and spiritual coping (eg, seeking support from God), and behaviors such as forgiveness would be associated with better health and quality of life among patients, but that negative religious and spiritual coping (eg, questioning God) would be associated with worse health and quality of life.
Methods
This study was approved by The Ohio State University Biomedical Institutional Review Board (1999H0132) and the National Jewish Health Institutional Review Board (HS-211). Participants completed informed consent prior to participation, in addition to the prior informed consent for the ancillary study.
Subjects
Participants were recruited in the context of a NETT ancillary study of cognitive functioning among patients with emphysema. 19 The NETT ancillary study was conducted at The Ohio State University, Columbus, Ohio, and at National Jewish Health, Denver, Colorado. Participants in the NETT were randomly assigned to one of two groups: lung-volume-reduction surgery plus medical treatment, or medical treatment only. The ancillary study examined the neuropsychological functioning of the patients in the 2 groups. Fifty-eight patients at the 2 study sites completed the standard NETT exercise rehabilitation medical treatment, including baseline testing, 6 -10 weeks of exercise rehabilitation, and post-rehabilitation testing prior to becoming eligible for randomization into the experimental groups.
All 58 participants were re-contacted 2 years after their initial baseline assessment, to recruit them for participation in this study. Of the 58 patients, 9 had died, 3 no longer met inclusion criteria because their disease was not severe enough, and 6 declined to participate. Thus, this longitudinal study included 40 patients: 18 from the lungvolume-reduction surgery and medical treatment group, 17 from the medical treatment group, and 5 who had dropped out of the NETT prior to randomization (Fig. 1) .
Each patient was matched by age (Ϯ 2 years), sex, race, and education (Ϯ 2 years) to a healthy adult recruited from the community via radio and newspaper announcements. All prospective healthy control participants were evaluated via telephone screening by a research technician to determine age, education history, and medical history of neurologic or psychiatric illness. Thus, we relied on the control participants' self-reports of health status. Healthy control participants were recruited following randomization of each cohort of approximately 15 emphysema patients to ensure that demographics of the healthy control participants matched those of the enrolled emphysema pa- tients. The patients and matched healthy controls were primarily older white men (Table 1) .
Baseline Assessment
At baseline, prior to participating in pulmonary rehabilitation, NETT participants completed pulmonary function testing, exercise testing, and self-report questionnaires evaluating psychological well-being, quality of life, and coping. Healthy controls completed self-report questionnaires evaluating psychological well-being, quality of life, and coping, but did not undergo pulmonary function testing or exercise testing.
Pulmonary Function and Exercise Endurance. P aO 2 and P aCO 2 were measured at rest while the participant was breathing room air. FEV 1 and forced vital capacity were evaluated with standard spirometry, per the American Thoracic Society guidelines. Maximum oxygen consumption and cardiopulmonary endurance were evaluated during cycle ergometry on an F IO 2 of 0.30, with the work load increasing at increments of 5-10 Watts every minute, until the participant had maximum fatigue or shortness of breath. The 6-minute walk test was conducted per standard procedures (eg, level surface, research staff provided feedback regarding elapsed time and carried the oxygen for the participant if needed). The 6-minute walk test assesses functional capacity for performing daily tasks. Generally, a 6-minute walk distance Ͻ 305 m indicates important functional limitations in a patient with emphysema. 20 Beck Depression Inventory. The Beck Depression Inventory 21 consists of 21 items that assess emotional and somatic symptoms of depression. The total score range is 0 to 63. The Beck Depression Inventory has high internal consistency and discriminant and content validity in clinical and nonclinical populations. 21 The reliability of the Beck Depression Inventory in this sample was good (Cronbach's alpha ϭ 0.84).
State-Trait Anxiety Inventory. The State-Trait Anxiety Inventory 22 has been used extensively in research. It includes 20 statements that evaluate how the subject feels "right now, at this moment" (state anxiety), and 20 statements that evaluate how the subject generally feels (trait anxiety). The total score range for these subscales is 20 -80. The State-Trait Anxiety Inventory has high reliability and adequate validity for surgical populations. 22 The internal reliability of the State-Trait Anxiety Inventory in this sample was very good (Cronbach's alpha ϭ 0.90).
St George's Respiratory Questionnaire. St George's Respiratory Questionnaire 23 is a 76-item disease-specific quality-of-life measure, with a total score and 3 component scores (symptoms, activities, and impact) that reflect pulmonary-disease-induced limitations on daily life. St George's Respiratory Questionnaire has sufficient reliability and validity among pulmonary patients. 23 The reliability of the St George's Respiratory Questionnaire in this sample was adequate (Cronbach's alpha ϭ 0.63).
Brief COPE Questionnaire. The Brief COPE Questionnaire 24,25 is a 28-item self-report questionnaire that assesses a broad range of coping strategies. It has 14 subscales and a 2-item religion subscale. The items are on a 4-point Likert scale that ranges from "I haven't been doing this at all" to "I've been doing this a lot." The score range for overall coping, excluding the religious subscale, is 26 -104, and the score range for the religious subscale is 2-8. The Brief COPE Questionnaire is reliable and valid. 24, 25 The reliability of the overall Brief COPE Questionnaire in this sample was very good (Cronbach's alpha ϭ 0.84), as was the reliability of the 2-item religion subscale (r ϭ 0.87).
The healthy control participants completed all of the above measures except the St George's Respiratory Questionnaire.
Follow-up Assessment
Two years after the baseline assessment, all participants were contacted via telephone and were mailed a follow-up packet of 3 questionnaires to assess general coping strategies and religious and spiritual coping: the Brief COPE Questionnaire, the Brief Multidimensional Measure of Religiousness and Spirituality, and the Brief Religious Coping Questionnaire. The subjects with emphysema were also sent the Religion and Health Questionnaire. The 2-year 14 is a 40-item self-report measure of religiosity and spirituality for use in health research. Four of its subscales were relevant in this study: forgiveness (eg, whether an individual feels forgiven by the transcendent and forgives him/herself); private religious practices (eg, prayer); organized religious practices (eg, church attendance); and overall self-ranking of religious and spiritual coping (ie, degree to which the individual feels religious and spiritual). All the subscale items are on Likert scales, but the scale range differs across the subscales. The forgiveness subscale (3 items) is rated on a 4-point Likert scale, with responses ranging from "Always or almost always" to "Never or almost never." Scores range from 3 to 12. The private religious practices subscale (5 items) is primarily rated on an 8-point Likert scale, with responses ranging from "More than once a day" to "Never." However, one item is rated on a 5-point Likert scale, with responses ranging from "At all meals" to "Never." Scores on the forgiveness subscale range from 5 to 37. The organized religious practices subscale (2 items) is rated on a 6-point Likert scale, with responses ranging from "More than once a week" to "Never." Scores range from 2 to 12. The overall self-ranking subscale (2 items) is rated on a 4-point Likert scale, with responses ranging from "Very religious or spiritual" to "Not at all religious or spiritual." Scores range from 2 to 8. Higher scores on all the Brief Multidimensional Measure of Religion and Spirituality subscales indicate greater religiosity and spirituality. The Brief Multidimensional Measure of Religion and Spirituality has adequate reliability and validity among adults. 14 The reliabilities of the private religious practices (r ϭ 0.84) and organized religious practices (r ϭ 0.86) subscales were very good, and the reliabilities for forgiveness (Cronbach's alpha ϭ 0.59) and overall self-ranking subscales (Cronbach's alpha ϭ 0.67) were acceptable for this study.
The Brief Religious Coping Questionnaire 26 is a 14-item self-report questionnaire that assesses the extent to which the respondent utilizes religious strategies to cope with stress. It consists of two 7-item subscales (positive religious coping and negative religious coping), with each item rated on a 4-point Likert scale ranging from "A great deal" to "Not at all." The scores for each subscale range from 0 to 21. The Brief Religious Coping Questionnaire has reliability and validity in hospitalized patients. 26 The reliability of the Brief Religious Coping Questionnaire in this sample was adequate (positive religious coping Cronbach's alpha ϭ 0.95, negative religious coping Cronbach's alpha ϭ 0.63).
The Religion and Health Questionnaire is a 2-item questionnaire developed for this study to retrospectively assess the types of religious and spiritual strategies participants found most useful in coping with pulmonary disease. The instrument asked, "In coping with your pulmonary disease, what aspects of religiosity and spirituality, if any, have been most useful to you?" Participants were instructed to choose one or more of the following responses: "None. I have not relied on religiosity/spirituality in coping with my pulmonary disease." "Prayer," "Congregational support," "Watching religious programs," "Reading the Bible or other religious literature," "Attendance at religious services," and "Other, please list." The proportion of individuals who utilized each strategy was calculated. The questionnaire also assessed the degree to which participants perceived that their own religious and spiritual coping strategies had changed over time. The instrument asked, "For each item circled above, indicate below how much your use of that strategy changed during your participation in the NETT." For each type of religious and spiritual coping strategy, participants indicated "More", "Same", "Less, or "Not applicable." Proportions of change were calculated for each coping strategy.
Statistical Analysis
All statistical analyses were conducted with statistics software (SAS 8e, SAS Institute, Cary, North Carolina). Prior research indicated that age, sex, income, and marital status may be confounded with the use of religious and spiritual coping, especially during stressful situations, 27 so we used Pearson product moment correlations and analysis of variance to assess the association between religious and spiritual coping and age, sex, and marital status. There was no significant association.
Because subjects were recruited from 2 sites, we used analysis of variance to evaluate the baseline differences between the participants from the 2 sites. Participants at The Ohio State University were older (P Ͻ .001), more likely to be married (P ϭ .02), more likely to have higher P aO 2 (P Ͻ .001), more likely to have lower P aCO 2 (P Ͻ .001), and more likely to have lower exercise endurance (P ϭ .048) than patients at National Jewish Health. Because of those differences, site was included as a control variable in all analyses of outcome variables.
We used analysis of covariance to examine differences between the patients and the healthy subjects, covarying site. We conducted repeated-measures analysis of covariance to examine the change in overall coping strategies and religious and spiritual coping. We evaluated differences in individual coping strategies only in the presence of a difference in the overall coping score. We conducted hierarchical linear regression analyses to examine psychological predictors of religious and spiritual coping among patients, controlling for site in all analyses. We conducted 10 hierarchical regression analyses: 2 indicators of psychological well-being ϫ 5 religious and spiritual coping outcomes. Each of the 5 religious and spiritual coping strategies (private religious practice, organized religious practices, forgiveness, positive religious coping, and negative religious coping) was first regressed on site, in step 1, followed by one of the psychological well-being indicators (anxiety, depression) in step 2. A Bonferroni correction for multiple comparisons resulted in a P Ͻ .005 utilized to indicate statistical significance.
Similarly, we conducted hierarchical linear regression analyses to examine physiological predictors of religious and spiritual coping among patients, controlling for site in all analyses. Each of the 5 religious and spiritual coping strategies was regressed on site, in step 1, followed by one of the physiological indicators (percent-of-predicted FEV 1 , P aO 2 , P aCO 2 , 6-min walk distance, maximum oxygen consumption, and work load) in step 2. Thus, we conducted 30 hierarchical regression analyses (6 pulmonary-function indicators ϫ 5 outcomes). A Bonferroni correction for multiple comparisons resulted in a P Ͻ .0015 utilized to indicate statistical significance.
We also conducted hierarchical linear regression analyses to evaluate religious coping as a predictor of physiological functioning, psychological well-being, and quality of life. For all regressions, site (The Ohio State University vs National Jewish) was entered as a predictor in the first step, followed by religious coping (assessed with the Brief COPE Questionnaire) in the second step. We conducted 10 regressions, including 6 physiological outcomes (percent-of-predicted FEV 1 , P aO 2 , P aCO 2 , 6-min walk distance, maximum oxygen consumption, and work load), 2 psychological outcomes (anxiety, depression), and 2 quality-of-life outcomes (mental component and physical component). A Bonferroni correction for multiple comparisons resulted in a P Ͻ .005 utilized to indicate statistical significance.
Results
The patients with emphysema had severely impaired pulmonary function (see Table 1 ). There were no significant differences in pulmonary functioning between the lung-volume-reduction-surgery group and the medical treatment group.
At baseline, religious coping, as measured with the Brief COPE Questionnaire, was not associated with pulmonary functioning or with psychological functioning, as reflected in measures of depression and anxiety. Religious coping was associated with poorer disease-specific quality of life (r ϭ 0.24, P ϭ 0.03), as measured with the St George's Respiratory Questionnaire (higher score indicates poorer quality of life). In particular, subscale analyses indicated that greater religious coping was associated with the activities component (r ϭ 0.31, P ϭ .009) and impact component (r ϭ 0.20, P ϭ .059) of quality of life.
At baseline, overall coping, as measured with the Brief COPE Questionnaire, was significantly higher among the patients than among the matched healthy control subjects (P Ͻ .001) ( Table 2 ). Analyses of COPE subscales revealed that patients reported using more active coping (eg, taking active steps to remove a stressor or alleviate its effects, P Ͻ .001), emotional support (eg, obtaining moral support, P Ͻ .001), instrumental support (eg, seeking advice, P Ͻ .001), and acceptance (eg, accepting the reality of the stressful situation, P Ͻ .001). However, at baseline the religious and spiritual coping of the patients did not differ from that of the healthy control subjects.
Repeated-measures analysis of covariance of the COPE scores revealed a time by group interaction for the coping summary score (P ϭ .02). Tests of simple effects indicated that overall coping increased in the healthy control group, but did not change among the patients with emphysema. Analysis of COPE subscales revealed time by group interactions for positive reframing (P ϭ .04), planning (P ϭ .02), and humor (P Ͻ .003). The healthy subjects increased their use of planning, but the emphysema patients decreased their use of positive reframing and humor. There was no interaction effect for religious coping on the COPE, but there was a significant time effect (P ϭ .03), which appeared to reflect increased use of religious coping, primarily among patients with emphysema, between baseline and follow-up.
At 2-year follow-up, 2.5% considered themselves very religious and spiritual, 45% of patients with emphysema considered themselves moderately religious and spiritual, 45% considered themselves slightly religious and spiritual, and 7.5% did not consider themselves religious and spiritual, as reflected in the overall self-ranking subscale of the Brief Multidimensional Measure of Religion and Spirituality. Most patients reported utilization of one or more of the religious coping strategies. As indicated in response to the Religion and Health Questionnaire, 80% reported coping with their pulmonary condition by using one or more aspects of religiosity and spirituality, especially prayer (73%), attending religious services (33%), congregational support (23%), and watching religious programs and reading religious literature such as the Bible (18%). Based upon retrospective self-report of religious and spiritual coping, 37% of the patients reported utilizing more prayer at the 2-year follow-up than at baseline. However, the patients reported no other changes in the utilization of religious and spiritual coping at the 2-year follow-up (ie, no change in congregation support, watching religious programs, reading religious literature, or church attendance).
At follow-up, the patients reported using negative religious coping (questioning God, P ϭ .004), as measured with the Brief Religious Coping Questionnaire, more than did the healthy control subjects (Table 3) . Patients and healthy controls did not differ in their use of other religious coping strategies.
Regression analyses indicated that psychological functioning (ie, depression, anxiety), disease-specific quality of life, pulmonary functioning, and exercise capacity of NETT patients at baseline did not predict religious and spiritual coping, as measured with the Brief Religious Coping Questionnaire and the Brief Multidimensional Measure of Religion and Spirituality, at 2-year follow-up.
Discussion
Patients with emphysema reported using more overall coping strategies (eg, active coping) than did healthy control subjects, although patients and healthy controls reported using similar levels of religious coping. Eighty percent of the patients with emphysema used religiosity and spirituality as coping strategies. Private religious practices and forgiveness were the most utilized religious or spiritual coping strategies, and negative religious coping was the least utilized religious or spiritual coping strategy. Patients reported primarily using prayer to deal with their pulmonary disease, and approximately half of the patients who used prayer to deal with their pulmonary disease indicated that their use of prayer had increased over the 2-year longitudinal follow-up. Consistent with prior research, 28,29 patients utilized both negative and positive religious coping strategies simultaneously. There was no association between religious and spiritual coping and better psychological well-being, which is consistent with data from patients with end-stage lung disease. 16 In contrast, a higher level of religious coping was associated with limitations in physical activity and greater disease impact. These results contrast with prior data, which indicated a positive association between religious and spiritual coping and well-being in other patients groups. 18 Although our findings may further indicate inconsistency in the association between health and religion and spirituality, 30 the chronicity of health problems may be a relevant factor. The progressive nature of a disease such as emphysema differs sharply from many acute medical or surgical problems. In the context of a chronic condition such as emphysema, religious and spiritual coping is likely to increase rather than decrease as the disease progresses and health status diminishes, resulting in a negative association of religious and spiritual coping with quality of life.
Although patients with emphysema utilized less humor and positive reframing (ie, looking at a stressful situation in positive terms) at 2-year follow-up, their overall use of coping strategies remained the same at follow-up. The stress of chronic illness may make it difficult for patients to find humor in their situation or to look at the situation in a positive light. However, at follow-up, the patients' use of humor and reframing did not differ from that of the healthy controls, so it appears that the patients continued to use these strategies at a level consistent with that of matched peers.
In contrast to prior research, we found no association between religious and spiritual coping and pulmonary function. 31 However, it is likely that the patients in the present study had already experienced substantial pulmonaryfunction decline, so variability in pulmonary function was greatly restricted in this sample, and an association with religious and spiritual coping would be less likely.
Conclusions
This study included only a limited assessment of religious coping (the 2-item religion subscale of the COPE) at baseline. Fortunately, more comprehensive measures of religious and spiritual coping were available at the 2-year follow-up. Overall, our results confirm relatively frequent use of religious and spiritual coping among patients with emphysema, and indicate that religious coping is utilized more among patients than among matched healthy individuals. Although religiosity and spirituality do not necessarily play a role in patients' healthcare decisions, it appears that assessment of religiosity and spirituality among patients with emphysema may help to increase understanding of coping strategies. In addition, these data suggest that higher levels of religious and spiritual coping may not be associated with reduced distress or enhanced quality of life. Thus, patients who report using religiosity and spirituality to cope with their emphysema may require additional treatment to address emotional distress and impaired quality of life. Further research is needed to evaluate the utility of additional behavioral or medical interventions among patients already using religious and spiritual coping to cope with emphysema.
